We previously reported on the use of the high-throughput RNA interference kinome screen to identify genes required for the survival of p53 mutant head and neck squamous cell carcinoma (HNSCC) cells but not that of normal cells. 1 We identified p53 synthetic lethal interactions with several G2/M checkpoint regulators, including WEE1 and CHK1, and found HNSCC killing by the WEE1 inhibitor AZD1775. 1 During DNA damage, WEE1 initiates G2/M arrest via inhibition of cyclindependent kinase 1 to prevent mitosis and allow DNA repair. WEE1 also stabilizes DNA replication forks during S phase via a cyclin-dependent kinase 2 mechanism. Thus, WEE1 inhibition likely leads to unrestrained or premature mitosis and replication stress.
2,3
To more precisely map the cellular response to the WEE1 inhibitor and explore the contributions of p53 to its effect, we used flow cytometry and immunohistochemistry in HNSCC cell lines with defined p53 status. Understanding the mechanism of WEE1 inhibition and its dependence on p53 will help us optimize drug combination strategies for targeted therapy against p53-negative cancers.
Methods | To pinpoint p53-specific effects, we generated an isogenic cell line pair (UM-SCC-74A pBabe vector control and UM-SCC-74A p53 knockdown) by transducing a retroviral shp53 vector to the p53 wild-type parental line UM-SCC-74A ( Figure 1A ). Cells were treated with 500 nM of AZD1775 alone from 0 to 32 hours in a pulse chase experiment with 5-ethynyl-2-deoxyuridine (EdU) to label cells undergoing replication. Fixation and intracellular staining were performed to measure cell cycle, DNA damage, premature mitosis, and DNA content using antibodies for EdU, phosphorylated histone H2AX (γ-H2AX), histone H3 S10P + (HH3 S10P +), and 4′,6-diamidino-2-phenylindole dye. Flow cytometry was performed on a BD Canto II system (BD Biosciences) with a minimum of 10 000 events captured. In conjunction, we performed immunofluorescence in situ against 4′,6-diamidino-2-phenylindole, EdU, and phosphorylated replication protein A (S4/S8). Phosphorylated replication protein A is a specific marker to quantify response to stalled and collapsed replication forks as a marker of replication-related stress. 4 This study was approved by the institutional review board at the Fred Hutchinson Research Cancer Center.
Results | We observed that AZD1775 triggered DNA damage as measured by γ-H2AX, particularly in mid S phase of the cell cycle ( Figure 1B ). In addition, cells treated with AZD1775 stained Figure 1B ). These 2 observations suggest that replication stress represents one specific mechanism of cellular response to WEE1 inhibition. Although there was increased overall DNA damage in p53-deficient lines, the percentage of cells positive for replication stress was equivalent in p53 functional and p53-deficient cell lines (18.2% vs 18.6%). The replication stress response induced by WEE1 inhibition represents a pathway independent of p53 status. In later phases of the cell cycle, treatment with AZD1775 markedly (≥3-fold) upregulated mitosis (HH3 S10P +), including premature mitosis (HH3 S10P +, <4N DNA content) only in the UM-SCC74A p53-deficient line (Figure 2 ). This abrogation of the G2/M checkpoint by the WEE1 inhibitor represents a pathway to mitotic catastrophe that is specific to p53 status. Discussion | Our data suggest that even as a single-agent AZD1775 is significantly more cytotoxic to p53 mutated than to p53 wildtype HNSCC cell lines. We characterize 2 separate mechanisms of action of AZD1775 in HNSCC cell lines: DNA replication stress and DNA damage independent of p53 status and abrogation of the G2/M checkpoint, which resulted in premature mitosis in p53-deficient lines. Elucidation of the mechanisms by which AZD1775 induces replication stress and abrogates the G2/M checkpoint is needed to maximize the effects of WEE1 therapy in p53-deficient HNSCC. We have already begun clinical translation of these findings, launching a phase 1 clinical trial with AZD1775 given neoadjuvantly to patients with HNSCC. 
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OBSERVATION

Conservative Treatment of Isolated Cricoid Cartilage Fractures From Blunt Trauma
Laryngeal trauma is a relatively uncommon occurrence and is often difficult to diagnose, especially in light of other more obvious, distracting injuries. A large study investigating nearly 35 000 trauma victims reported only 12 cases of laryngotracheal trauma.
1 A missed diagnosis, however, can be costly because injury to the larynx, if not identified and treated in a timely manner, may lead to death in a short period of time. Isolated cricoid fractures are exceedingly rare and generally life threatening because the cricoid is the only circumferential cartilage in the larynx and is essential for the stability and integrity of the airway. Herein we present 2 cases of isolated cricoid cartilage fractures that were treated conservatively.
Case 1 | A man in his 20s presented to the emergency department (ED) with the complaint of hoarseness, hemoptysis, and neck pain after sustaining a blow to his neck from his skateboard. A computed tomographic (CT) scan of the neck showed a displaced cricoid cartilage fracture and discontinuity of the anterior cricoid cartilage ring (Figure 1) .
A fiberoptic laryngeal examination in the ED demonstrated mild bilateral arytenoid edema with bilateral vocal cord mobility and without evidence of exposed cartilage, mucosal tears, or hematomas. Because the patient remained stable without signs or symptoms of respiratory distress the decision was made to treat the patient conservatively with intravenous steroids, proton pump inhibitors, cool-mist humidification, and observation in the intensive care unit. On hospital day 3, a fiberoptic examination was repeated and there was no concerning laryngeal edema. The patient was discharged the following day.
Case 2 | A man in his 30s presented to the ED with complaints of neck pain, odynophagia, and hoarse voice after sustaining a direct neck injury while attempting to bench press a 150-pound barbell. A CT scan of the neck was obtained, demonstrating a right cricoid cartilage fracture with medial displacement (Figure 2) .
A fiberoptic laryngeal examination in the ED demonstrated right vocal cord erythema without evidence of exposed cartilage, hematoma, or lacerations, and normal mobility of the vocal cords bilaterally. Since the patient was stable, the decision was made to conservatively treat the patient with intravenous steroids, proton pump inhibitors, cool-mist humidification, and observation in the step-down unit with continuous pulse oximetry. On hospital day 2, a repeated fiberoptic laryngoscopy demonstrated stable right vocal cord erythema without edema and the patient was discharged home. 
